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Fig. S1 (A) The DLS and (B) ζ-potential of GQDs.
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Fig. S2 (A) AFM image of GQDs. (B) The Raman spectra of GO (a) and GQDs (b).
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Fig. S3 (A) The DLS and (B) ζ-potential of SiO2 NPs. 
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Fig. S4 The UV-vis absorption spectra of aqueous solutions of GQDs, SiO2 NPs and SiO2@GQDs.

0

200

400

600

400
500

600
700

390 420 450 480

Fl
uo

re
sc

en
ce

 in
te

ns
ity

 

Em
 w

av
ele

ng
th 

(n
m)

Ex wavelength (nm)

Fig. S5 The effect of different excitation wavelengths on fluorescence emission intensity of GQDs 

in aqueous solution. 
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Fig. S6 The effects of temperature (A) and pH (B) on the fluorescence intensity of GQDs in 

aqueous solution. Ex=390 nm, Em=512 nm.
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Fig. S7 The effects of different ionic strengths on the fluorescence intensity of GQDs in aqueous 

solution. Ex=390 nm, Em=512 nm.
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Fig. S8 (A) The effects of temperature (A) and pH (B) on the fluorescence intensity of GQDs in 

aqueous solution. Ex=390 nm, Em=512 nm.The stability on the fluorescence intensity of GQDs (a) 

and Rh B (b) in aqueous solution. (B) The stability the fluorescence intensity of GQDs in blood 

serum-contained solution. Ex=390 nm, Em=512 nm. 
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Fig. S9 One-photon intensity of SiO2@GQDs (a), GQDs (b) and SiO2 NPs (c).



Table S1. Comparison of the fluorescence properties of some GQDs-based nanoprobe

Nanoprobe Φ (%) δ (GM) δ × Φ (GM) λ max, Ex/Em (nm) Reference
N-GQDs 28 \ \ 370/443 [1]
N-GQDs 34 \ \ 360/460 [2]
PLL-GQDs 19.7 \ \ 330/454 [3]
GQDs 15.4 \ \ 360/450 [4]
N-GQDs 49 \ \ 530/533 [5]
GQDs-reflux 0.7 58000 406 800/640 [6]
N, S-GQDs 30 31000 \ 800/520 [7]
AuNP-PEP@GQDs 28 \ 481 760/516 [8]
TPGQD420−BMC3 57.36 \ 527 740/420 [9]
SiO2@GQDs 49 \ 618 760/512 This work

Notes: Quantum yield (Φ), Two-photon absorption cross-section (δ), Two-photon action 

absorption cross section (δ × Φ), Maximum excitation and emission wavelengths (λmax, Ex/Em)
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Fig. S10 The effects of different ionic strengths on the fluorescence intensity of SiO2@GQDs in 

aqueous solution. Ex=390 nm, Em=512 nm.
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Fig. S11 The effects of temperature (A) and pH value (B) on the fluorescence intensity of 

SiO2@GQDs in aqueous solution. Ex=390 nm, Em=512 nm. 
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Fig. S12 The stability on the fluorescence intensity of SiO2@GQDs in buffer solution (a) and 

serum (b). Ex=390 nm, Em=512 nm. 
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Fig. S13 Confocal microscopy images of the HeLa cells incubated with SiO2@GQDs for different 

times. 
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Fig. S14 The ζ-potential of SiO2@GQDs (a) and SiO2@GQDs-Sgc8c (b). 
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Fig. S15 The IR spectrum of SiO2@GQDs-Sgc8c. 
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Fig. S16 Flow cytometry assay of CCRF-CEM cells (A) and Ramos cells (B) after incubation with 

SiO2@GQDs (a) and SiO2@GQDs-Sgc8c (b). 
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